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【Abstract】
Together with China's growing economic power and trade volume, a considerable number of stu-
dies have been conducted on its currency yuan or RMB. However, this paper is the ˆrst study
among them that aims to address the missing argument about the relationship between occurrence
of oŠshore RMB market and China's international trade. By employing two separate approaches, I
observed strong and positive relationship between the introduction of RMB trade settlement pro-
gram and China's both state and province level import/export even after controlling for other fac-
tors such as GDP, exchange rate and interest rate. The baseline results also survived sensitivity
check with alternative measures, supporting the hypothesis that oŠshore RMB market boosted
Chinese international trade. While this is the ˆrst paper to document such results, it could be ex-
tended to multiple directions by considering factors such as country/industry characteristics and
possible transmission channels.
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1. Introduction ―Currency, international trade and RMB
International trade has been one of the central topics in the ˆeld of academic research many
years and has been focused on from diŠerent perspectives for diŠerent research purposes.
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However, the ˆnancial side of international trade did not have as much focus as other aspects such
as geographical characteristics, productivity and ˆrm heterogeneity. After the 200809 ˆnancial
crisis, the ˆnancial side of international trade started to gain attention among researchers as one of
the possible explanations for the steep dive in international trade during the crisis period.
What diŠerentiates international trade from domestic trade is its characteristics of conducting
business with counterparties located in diŠerent jurisdictions, the long shipment/delivery time as-
sociated with the distance and the risks related to above two aspects. DiŠerent jurisdictions have
diŠerent degrees of law enforcement. In jurisdictions with relatively lower degree of contract/law
enforcement, there exits incentive to deviate from initial trade contract by delivering below-the-
standard products or refuse to make the payment. Long shipping distance generates time gap be-
tween production and payment. In the longest case, importers are not legally obligated to pay ex-
porters up to 90 days after the delivery has been completed. This simply leaves exporters with no
incoming fund for more than 90 days considering the production and shipping phase and it could
strongly damage other business activities. The ˆnancial aspect of international trade includes
methods of payment and ˆnancial instruments designed to mitigate the risks related to internation-
al transactions. Trade ˆnance including letter of credit and document collection, to name a few, are
the well-known examples. In exploring the impact of the ˆnancial aspect of international trade, this
paper focuses on currency in relation to payment. When considering currency, there are two major
concerns for importers and exporters. One is the foreign exchange risk comes from appreciation/
depreciation of certain currency that is of importers/exporters' interest. This is probably the most
eminent risk as it directly impacts the ultimate revenue as the outcome of cross-border transac-
tions. Another risk is the currency's liquidity and cost related to funding. It is crucial that the cur-
rency has enough liquidity and relatively lower cost of funding when conducting payment. Since
transactions themselves or the credits related to international trade need to be settled at some
point, the risks related to currency is inevitable for the traders.
The currency this paper focuses is Chinese yuan or Renminbi (RMB going forward). Together
with China's increasing presence as an economic superpower, the Chinese government has been
pushing through some drastic measures to internationalize its currency. The latest milestone would
be the IMF o‹cially adopting RMB as its' 5th currency to be included in SDR basket in 2016 with
share of 10.92, surpassing Japanese yen and pound sterling. While there still exists restrictions
by the Chinese government on capital account, this move by IMF represented the international
community's consensus that China is becoming more interconnected than ever to the world
economy and RMB is no longer a regional currency. The occurrence of oŠshore RMB market, as
the outcome of China's RMB cross border settlement policy, has been the biggest ``bang'' in the
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1 As RMB cross border settlement program has been introduced, oŠshore center(s) have started to accumu-
late oŠshore RMB deposits. In this sense, start of RMB cross border settlement program is consider as the
occurrence of the oŠshore RMB market. The phrases ``RMB cross border settlement program'' and ``RMB
oŠshore market'' will be used interchangeably in this paper.
2 Alice Ross, ``Banks Report Growth in Trade in Renminbi'', Financial Times, October 16, 2012 (Online edi-
tion).
whole internationalization process so far1. The question this paper tries to answer is, did the occur-
rence of RMB oŠshore market (introduction of RMB cross border settlement) helped to stimulate
China's international trade? As referred earlier in relation to trade ˆnance, currency liquidity is cru-
cial in terms of trade settlement. RMB did have its liquidity deep enough inside mainland but not
for the outside before 2009. As RMB started to be traded oŠshore, the currency became way easier
to access/obtain for foreign traders/investors, most importantly in market price traded without res-
trictions. Not only as Deutsche Bank pointed out in its report that trade in RMB could lower prices
by nearly 5, using RMB as settlement currency can help foreign companies to reach out to a larg-
er customer and supplier basis in mainland China who are willing to settle in RMB rather than other
currencies2. Various reports have been pointing out the growing use of RMB in trade settlement in
China but the impact of RMB settlement program introduced by the Chinese government has never
been assessed.
The purpose of this paper is to empirically estimate the impact of RMB settlement program on
China's international trade. To achieve this purpose, I conduct two categories of estimations with
diŠerent panel data sets. First is to analyze the impact of RMB settlement program on China's state
level trade and second is to study the impact of the same program on trade of diŠerent provinces/
regions/municipalities included in each phase of implementation. By utilizing dummy variable, I es-
tablish strong and statistically signiˆcant relationships between the introduction of RMB settlement
program (occurrence of oŠshore RMB market in other words) and China's state-level and provin-
ce-level import/export. The results suggest that the RMB settlement program not only boosted
China's overall trade but also prompted import/export at province level. These results also sur-
vived sensitivity check with alternative measures. To the best of my knowledge, this is the very
ˆrst paper to address the impact of the RMB cross border settlement program with empirical evi-
dence.
The rest of the paper is structured as follow: section 2 provides a review on researches related to
internationalization of RMB and RMB oŠshore market. Section 3 goes through the history of RMB
internationalization and detail of RMB settlement program. After empirical analysis and robustness
check in section 4, section 5 concludes the paper.
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3 Pricing currency, invoicing currency and settlement currency are not always the same.
4 Goldberg and Tille (2008) documented the `coalescing' eŠect in explaining choice of invoicing currency
which is also mentioned in Lai and Yu (2015).
5 In addition to low per capita income and ˆnancial development of China, US dollar trade zone in Asia stands
as challenge to the internationalization of RMB.
6 CNH (oŠshore RMB) can be traded freely while CNY (onshore RMB) are under control of Chinese moneta-
ry authority.
2. Literature review ―Currency internationalization, trade invoicing and exchange
rate pass through
Not until 2016, RMB has already been the center of attention for researchers especially consider-
ing the currency's unique status and the country's huge trade imbalance with its trading partners.
On the general internationalization of RMB, Das (2009) summarized the debate of RMB under-
valuation stating that while the econometric results are mixed, it seems the RMB appreciation is
expected to continue. From data of Society for Worldwide Interbank Telecommunication
(SWIFT), Batten and Szilagyi (2016) conˆrmed a signiˆcant increase in the use of RMB in inter-
national transactions while US dollar still remains dominant. From a long-term perspective, Ito
(2017) concluded that projecting China's economic growth into future, the in‰uence of RMB will
keep increasing.
In relation to international trade, Friberg (1998) is one of the very ˆrst analyses on the choice of
price setting currency3. The theoretical model predicted that the su‹cient conditions for demand
and cost functions are also the su‹cient conditions for the price to be set in importer's currency
even after introducing risk aversion and forward currency market. Bachetta and van Wincoop
(2005) argued that exporters are more likely to price in their own currency when they have a
higher market share and diŠerentiated products. From the empirical side, Lai and Yu (2015)
documented evidence that suggests considering its economic size, China needs to have more open
capital account and liberalized ˆnancial sector to increase invoicing share of its currency4. In addi-
tion, Ito and Kawai (2016) indicates trade ties, presence in international trade, high level of per
capita income and ˆnancial market are also important for a country's currency to be used in trade
invoicing5.
The position of RMB at foreign exchange market has been addressed frequently as well6. By
analyzing transition from pound sterling to US dollar, He and Yu (2016) concluded that network
eŠect is substantial in explaining currency choice of trade in the foreign exchange market. In an
eŠort to explain the occurrence of RMB oŠshore centers and their trading volumes, Cheung and
Yiu (2017) observed size of foreign exchange market, equity market capitalization and FDI/trade
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links of a country/region with China have played crucial roles. He et al. (2016) investigated ge-
ographical distribution of international currencies by adopting gravity-type estimation and conclud-
ed that the extensive use of RMB in the US and Europe is the key to its true internationalization.
For the diŠerent exchange rates of the onshore and oŠshore markets, Funke et al. (2015) suggest-
ed that diŠerence in liquidity plays the biggest role in explaining the spread of exchange rates.
Owyong, Wong and Horowitz (2015) and Cheung and Rime (2016) documented quite opposite
results for interactions between onshore and oŠshore market while Xu, Zhou and Sornette (2017)
observed both directions of interactions in diŠerent occasions. For outside of China, Shu, He and
Cheng (2015) quantiˆed the impact of RMB exchange rate change to other Asian currencies em-
phasizing China's increasing regional in‰uence.
In the relation between RMB exchange rate and China's trade, Marquez and Schindler (2007)
showed that a ten-percent real appreciation of the RMB lowers the share of aggregate Chinese ex-
port by a half of a percentage point and the share of aggregate imports by about a tenth of a percen-
tage point. The gravity-type analysis in Yu (2009) revealed that reevaluation of RMB against USD
reduced China's export to the US the most but have no signiˆcant eŠect on trade with Japan. Em-
pirical results in Thorbecke (2011) suggested that currency appreciation across supply chain coun-
tries (China and ASEAN) cause a larger drop in China's processed export than a unilateral appreci-
ation of RMB. Hooy, Law and Chan (2015) presented evidence that suggests ASEAN nations' ex-
port positively respond to RMB depreciation mostly due to the dominance of ASEAN high-tech and
medium-tech exports of ˆnished goods to China.
With a few exceptions, most of the researches related to RMB are motivated by the unique
characteristics of the currency and its increasing use and in‰uence. More explicitly from the ˆnan-
cial perspective of international trade, extensive researches have been undertaken to establish a
relationship between exchange rate and trade and to understand the choice/use of invoicing curren-
cy. However, the relationship between the occurrence of oŠshore RMB market (or the Chinese
companies being able to settle their trade in RMB) and the change in China's international trade
have never been closely examined. This paper aims to ˆll the missing point by close the gap in cur-
rent research and bring attention to the very start of the RMB oŠshore market so to corroborate the
ground of argument related to RMB internationalization.
3. RMB internationalization and oŠshore RMB market ―Major milestones and RMB
cross border settlement program
Cross-border ‰ow of RMB was eŠectively prohibited before 2009. The very ˆrst step of RMB in-
ternationalization was marked in January 2009 by signing currency swap line between People's
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7 Converting oŠshore RMB to onshore RMB is still strictly controlled.
8 RQFII is the scheme for qualiˆed foreign investors to invest in RMB while QFII is a diŠerent scheme in-
troduced in 2002 for qualiˆed foreign investors to invest in mainland in USD or other currencies. Funds for
both RQFII and QFII are subject to look up period and can stay in mainland afterwards.
Bank of China (PBC going forward) and Hong Kong Monetary Authority. This was the beginning
of public side expansion of RMB use and China (POC in practice) has been signing currency swap
lines with 36 countries since then. While the currency swap lines are signed with an expiry date, all
the swaps have been expanded or resigned with bigger amounts. On September 2009, Ministry of
Finance of the People's Republic of China issued 6 billion RMB worth of its ˆrst RMB denominated
government bond in Hong Kong (so called Dim Sum Bond) marking a major milestone in the early
phase of RMB internationalization. Another signiˆcant progress on the public side was the 5 billion
RMB worth of ˆrst central bank bill of PBC issued in London October 2015. Not only has China
started RMB funding in oŠshore markets, British Columbia of Canada and South Korea also issued
RMB denominated bond in China interbank market each in November and December of 2015.
Aside from public funding, oŠshore RMB centers (especially Hong Kong) has also been attracting
private ˆrms to raise funds including the very ˆrst oŠshore RMB IPO of Hui Xian Real Estate
Investment Trust and the issuing of ˆrst RMB denominated bond of the non-government non-ˆnan-
cial ˆrm outside of China by McDonald's. For trading in foreign exchange market, as the end of
2017, PBC has authorized direct trade between RMB and major currencies such as Euro, pound
sterling, Australian dollar, Canadian dollar and Swiss Franc.
The biggest progress on private side use of RMB is the liberalization of foreign investors' direct
investment into mainland's ˆxed income and equity market. In late 2011, the Chinese government
introduced Renminbi Qualiˆed Foreign Institutional Investors (RQFII) scheme. As the oŠshore
RMB market emerges, oŠshore RMB deposit in Hong Kong skyrocketed and the introduction of
RQFII was just what investors wanted; to desterilize these deposits and invest into the mainland7.
The regulation stated that as long as institutional investors with registered business at Hong Kong
submit necessary documents, they will be able to invest their oŠshore RMB deposits into equity,
bond, shared warrant, interbank ˆxed income product, collective investment scheme, index futures
and other instruments in mainland approved by China Securities Regulatory Commission. The
scheme expanded simultaneously with the establishment of oŠshore RMB centers by allocating
RQFII quota ceiling to each location of the oŠshore centers. As the end of 2016, there are 23
oŠshore RMB centers established together with 20 RQFII quotas allocated. The total amount of
quota is approximately 2,000 billion RMB (around 317 billion USD) with the largest quota of 500
billion RMB (approximately 74 billion USD) for Hong Kong8. In September 2013, foreign inves-
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9 Survey evidence suggests that due to tedious regulation step and paper works, most of the mainland compa-
nies choose to open account in oŠshore center (mostly Hong Kong) rather than using mainland agent banks.
Table 1 Timeline of RMB trade settlement program
Phase Date Subjected areas Eligible forimport Eligible for export
Trading
counterparties
Phase 1 July 2009 5 Cities
Shanghai, Guangzhou,
Zhuhai, Dongguan
All companies
allowed
365 companies
recommended by
local authorities and
authorized by cen-
tral agencies
ASENA, Hong
Kong, Macau
Phase 2 June 2010
(MDEs announced
in December 2010)
13 Provinces, 3 Regions
and 4 Municipalities
Provinces: Yunan,
Guangdong, Liaoning,
Jiangsu, Zhejiang,
Fujian, Shandong,
Hubei, Hainan, Sichuan,
Jilin, Heilongjiang,
Guangxi
Autonomous regions:
Inner Mongol, Xinjiang,
Tibet
Municipalities: Beijing,
Tianjin, hanghai,
Chongqing
All companies
allowed
Expanded to 67,359
companies that are
listed as Mainland
Designated Enter-
prises (MDE)
recommended by
local authorities and
authorized by cen-
tral agencies
All countries
and regions
Phase 3 July 2011 All provinces/regions/
municipalities in China
All companies
allowed
Limited to 67,359
MDEs
All countries
and regions
Phase 4 March 2012
(Implemented
from June 2012)
All provinces/regions/
municipalities in China
All companies
allowed
All companies
allowed
All countries
and regions
Source: Policy press release from the People's Bank of China.
tors were, for the ˆrst time, allowed to open capital account in the mainland and make direct invest-
ment. Later in 2015, foreign banks were given the opportunity to participate in mainland's inter-
bank market and interbank foreign exchange market.
Another major policy implementation on private side is RMB cross border settlement program
(RMB settlement program going forward). Generally, the start of the pilot scheme of RMB settle-
ment program is considered as the beginning of oŠshore RMB market. Below are some highlights
from the announcement made by PBC regarding to the implication of the RMB settlement pro-
gram. To settle cross border trades in RMB, mainland companies need to have RMB settlement ac-
counts either in banks providing RMB clearing/settling services at Hong Kong or Macau (includ-
ing both Chinese banks and foreign banks) or at mainland banks that act as clearing agents of for-
eign banks9. This is same for foreign companies but it is not necessary for foreign ˆrms to have
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Table 2 The diŠerences on major topics between onshore and oŠshore RMB
Onshore RMB (CNY) OŠshore RMB (CNH)
Coverage RMB held in accounts and used in mainland
China
RMB held in accounts and used for cross-bord-
er/oŠshore transactions at oŠshore centers
Accounts Chinese and foreign companies with legal
entities in mailnland can open standard bank
accounts
Chinese companies: can open CNH accounts
with Chinese and foreign banks at oŠshore
RMB centers or with mainland banks as agents
of foreign banks
Foreign companies: can open CNH accounts
with Chinese banks' at oŠshore RMB centers
regardless of the existance of legal entity in
mainland or HK
Trade
settlement
Chinese and foreign companies with legal
entity in mainland can settle domestic trade
in CNY
Chinese companies: can settle cross-border
trade in CNH
Foreign companies: can settle cross-border
trade in CNH regardless of the existance of
legal entity in mainland or HK
FX Trading Controlled by PBC within the trading band Traded freely without restriction
Capital
Markets
Foreign investors can participate in mainland
market through QFII scheme and Hong
Kong-Shanghai/Hong Kong-Shenzhen stock
connections
Foreign investors can invest CNH held at
oŠshore centers into equity, bond and other
authorized products through RQFII scheme
and raise funds via Dim sum bond (oŠshore
RMB denominated bond) and IPO
Exchange between CNH and CNY occur at par.
Source: Peopls's Bank of China, Shanghai Stock Exchange
registered business in Hong Kong, Macau or mainland. In case of mainland companies using settle-
ment banks in Hong Kong or Macau, the fund received from export RMB settlement can stay at
oŠshore account but should be reported to PBC. Banks at Hong Kong and Macau providing RMB
settlement service can lend or borrow money from mainland interbank market that doesn't exceeds
8 of its total deposit and maturity of three months.
The RMB settlement program was implemented in 4 phases with diŠerent policy paths for im-
port and export as summarized in Table 1. The ˆrst phase started in July 2009 by assigning 5 cities
(Shanghai, Guangzhou, Shenzhen, Zhuhai and Dongguan) as pilot regions and trading counterpar-
ties were limited to Hong Kong, Macau and ASEAN nations. While all companies could settle im-
port trade in RMB, settling export in RMB was limited to 365 companies that were recommended
by local authorities and authorized by central agencies. In June 2010, all companies in 12 provinces,
4 autonomous regions and 4 municipalities were allowed to settle import trade in RMB with all
trading partners while export RMB settlement was limited to 67,359 companies listed as Mainland
Designated Enterprises (MDEs going forward, announced in December 2010) as the second phase
of the program10. The third phase was introduced in August 2011, stating all ˆrms in all provinces/
――
10 12 provinces are Yunnan, Guangdong, Liaoning, Jiangsu, Zhejiang, Fujian, Shandong, Hubei, Hainan,
Sichuan, Jilin, Heilongjiang. 4 autonomous regions are Guangxi, Inner Mongol, Xinjiang and Tibet. 4
municipalities are Beijing, Tianjin, Chongqing and Shanghai.
11 Restriction still exist in a sense that there are 9,507 companies with record of regulation/law breach listed in
Key Supervision List under heavy supervision of local authorities in conducting international transactions.
regions/municipalities are allowed to settle import trade in RMB while export was still restricted to
MDEs. The ˆnal phase came at March 2012 by lifting all remaining restrictions related to RMB
trade settlement, truly making RMB trade settlement a nation-wide policy (practically implement-
ed from June 2012) and most liberalized part of RMB internationalization11.
By summarizing the history of RMB internationalization and the diŠerence between onshore and
oŠshore RMB as in table 2, one can easily see the enormous changes in China's policy to increase
the use and in‰uence of its currency. The Chinese government started policy change at the peak of
200809 crisis to decrease its exposure to US dollar but ironically, the crisis actually helped to in-
crease US dollar's dominance in international transactions, proving argument in Krugman (1980).
While there still are extensive restrictions on capital ‰ows, the last decade has been the era of sig-
niˆcant changes and the impact of these changes are still to be investigated from diŠerent perspec-
tives.
4. Empirical analysis ―The impact of RMB settlement program
As referred in the introduction, this paper focuses on RMB as an essential factor in ˆnancial
aspect of international trade and tries to add new evidence on the importance of trade ˆnance from
currency perspective. To estimate the impact of oŠshore RMB market, estimation is conducted
based on two hypotheses. One, the RMB settlement program stimulated China's overall interna-
tional trade. Two, the RMB trade settlement program, in its each phase, helped to boost China's in-
ternational trade in province/region/municipality level. The rationale behind these hypotheses is
that as the RMB trade settlement program being introduced, exporters/importers in both origin
and destination countries would be able to mitigate foreign exchange risk and enjoy the relatively
lower cost of funding RMB when trades involve mainland Chinese ˆrms. These beneˆts would be
re‰ected to trade thus stimulating the trade of China even after controlling for other factors such as
GDP, exchange rate and interest rate etc.
As described in section 3, the RMB settlement program started as a pilot scheme that applied
only to a limited number of cities and trading counterparties. I start the analysis of RMB settlement
program by studying overall import and export of China as the baseline estimation. Then I will shift
to the trade of the provinces/regions/municipalities that are included in diŠerent phases of the pro-
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Figure 1. China's GDP and total import/export
Source: Federal Reserve Bank of St. Louis.
gram. Finally, I will conduct sensitivity analyses with two alternative indicators. One thing worth
noting is that I do not specify any transmission channel of the impact of RMB settlement program.
As referred in earlier sections, the oŠshore market and RMB settlement program could beneˆt im-
porters/exporters from multiple perspectives such as liquidity, funding cost, business opportunity,
exchange risk and trade cost. Instead of explicitly specifying channels, the following analyses try to
capture the overall impact.
41. Data description
China's international trade data is obtained from International Trade Center on quarterly basis at
HS 2-digit level covering from 2005 Q1 to 2017 Q2. China's GDP, the real broad eŠective exchange
rate of RMB and 3-month interbank oŠer rate are obtained from Federal Reserve Bank of St.
Louis. The real broad eŠective exchange rate is an index that has 2010 as base year of 100. The in-
dex is available on monthly basis and has been converted into a quarterly basis by simple average.
China's GDP is available quarterly with the same range as trade data but the interbank rate only
covers till 2015. Chinese province/region/municipality level economic data (except Hong Kong,
Macau and Taiwan) is obtained from National Bureau of Statistics of China and Statistical Year-
books of each province/region/municipality. The data includes each province/region/
municipality's import/export, GDP and population on annual basis from 1997 to 2016.
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Figure 2. Main economic indicators of provinces/regions/municipalities in each phase
Note: Each ˆgure represents growth of total export, total import, total GDP and total population of
provinces/regions/municipalities included in each phase.
Source: National Bureau of Statistics of China, Statistical Yearbooks of each province/region/
municipality.
Figure 3. The ratio of main economic indicators of provinces/regions/municipalities in each phase
Note: Figure each represents ratio of trade, GDP and population that provinces/regions/municipalities in-
cluded in each phase account for.
Source: National Bureau of Statistics of China, Statistical Yearbooks of each province/region/municipali-
ty.
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12 Ratios from each phase does not necessarily adds up to 100 as four cities in phase 1 are of Guangdong
province and the overall province is included in phase 2 overlapping these four cities.
In addition to the basic variables such as GDP, exchange rate and population, including interbank
oŠer rate is justiˆed by two reasons. One is the results in Chor and Manova (2012) presented as
solid evidences indicating that interbank rate, as the numeral of cost for overall ˆnancial market
has a signiˆcant impact on international trade. The second reason is that in the regulation released
from PBC, it stated that banks located in oŠshore centers can borrow from mainland interbank
market with maturity up to 3 months in support of the RMB trade settlement. Including 3-month in-
terbank oŠer rate not only has its supporting evidence but also helps to better capture the ˆnancials
around the RMB settlement program.
Figure 1 is the trend of China's GDP, import and export. The diving of all three indicators can be
observed around 2009 Q1 due to the ˆnancial crisis and the general growth seems started to slow
down from 2013 onward. Figure 2 is the growth rates of main economic indicators of China's
provinces/regions/municipalities included in each phase of RMB settlement program and ˆgure 3
shows the economic/trade/demographic share of provinces/regions/municipalities in each phase.
Though the RMB settlement program was implemented in 4 phases, as the ˆnal phase did not have
the geographical expansion, the data is divided into 3 groups. From ˆgure 2, one can see that the
growth of economic indicators of phase 1 municipalities are slowing down compared to the early
2000s. In ˆgure 3, the stunning feature of phase 1 municipalities is the large proportion they ac-
count for China's trade. While these 5 cities only account for around 10 of China's total GDP (one
can still argue it is surprisingly big) and less than 5 of the population, almost 40 of China's
trade is occupied by these 5 municipalities. Considering the fact that 3 of these cities (Shanghai,
Guangzhou and Shenzhen) are categorized as National Central Cities together with Beijing and
Tianjin as well as their locations close to Hong Kong, Macau and other neighboring countries and
regions, the skewed ratio of trade for these 5 cities seems somehow understandable. Turning to
phase 2, although the trend of economic indicators of phase 2 provinces/regions/municipalities are
not much diŠerent from phase 1, the areas included in phase 2 account for 75 of total GDP, 60
of total population and 80 of total trade. Considering almost two-third (20 out of 32) of China's
provinces/regions/municipalities are included in phase 2 and it covers most of the coast and border
regions, there is no question that phase 2 was the biggest expansion of the program. Phase 3 was
the expansion to the whole nation by including the remaining 11 provinces/regions and these areas
account for 25 of GDP, 35 of the population and 57 of trade as shown in ˆgure 3 which
seems to be 'less signiˆcant' than earlier ones12.
――
Table 3 EŠect of RMB settlement program over total Chinese export
and import
Total export Total import
RMBsettle 0.0839 0.0232
(0.0371) (0.0117)
CHGDP 0.961 1.014
(0.0791) (0.0250)
CHFX －0.00368 0.00276
(0.00213) (0.000675)
IB 0.00585 0.00187
(0.0122) (0.00387)
Constant －5.111 －7.442
(1.389) (0.440)
Observations 3,977 3,977
Number of ID 97 97
Note: The dummy variable takes 1 from June 2012 and 0 otherwise. Data of China's international
trade is taken from International Trade Center with HS 2-digit quarterly covering 2005 to Q2
2017 in USD. China's GDP, broad real eŠective exchange rate and 3-month interbank oŠer
rate is obtained from the Federal Reserve Bank of St. Louis in USD. CHFX is the index data
of exchange rate with 2010 as the base year of 100. IB is the 3-month interbank oŠer rate
covering from 2005 to 2015. Standard errors in parentheses. p ＜ 0.01,
p＜0.05, p＜0.1
42. Estimation and results
Overall Import and Export
In the spirit of Manova (2008), I introduce the RMB settlement program by utilizing dummy
variable. Estimation starts by quantifying the eŠect of RMB settlement program over the total
Chinese import and export, speciˆcally by estimating below regression using sector panel data:
Ykt＝b0＋b1RMBsettlet＋b2CHGDPt＋b3CHFXt＋b4IBt＋ekt (1)
where Ykt is the log value of import/export of sector k of China at time t. RMBsettlet is a dummy
variable that starts to take 1 from the quarter that RMB settlement program being introduced and 0
otherwise. In this case, the dummy variable takes 1 from June 2012 as RMB settlement became a
nation-wide policy in practice without any restriction. CHGDPt, IBt and CHFXt are the log value of
China's GDP, the value of 3-month interbank oŠer rate and real broad eŠective exchange rate of
RMB at time t respectively. b0 and eit each represents constant term and residual. The hypothesis
for this estimation is that the introduction of RMB settlement program stimulated China's overall
international trade from currency perspective. b1 is the focus of this analysis and the sign is expect-
ed to be positive. The intuition is that both importers and exporters would beneˆt from the in-
troduction of RMB settlement program thus ultimately pushing up the overall trade of China.
――
Table 3 summarizes the results from estimating Eq. (1). As expected, the results support the
hypothesis with positive and statistically signiˆcant coe‹cients of dummy variable for both import
and export. Coe‹cients of China's GDP are also positive and signiˆcant. For exchange rate, the
results support the rationale that a country would experience a negative impact on export as its'
own currency appreciates against others while the import is expected to beneˆt from the apprecia-
tion. For the inter-bank rate, however, the results did not have the expected sign and were not
statistically signiˆcant neither.
Province -level estimation on each phase of policy implementation
By following the step-wise introduction of the RMB settlement program, the province-level esti-
mation is conducted separately for each phase. Similar methodology from the previous estimation is
applied with below speciˆcation:
Yit＝b0＋b1RMBsettleit＋b2ProvGDPit＋b3ProvPOPit＋b4CHFXt＋b5IBt＋eit (2)
where Yit is the log value of import/export of provinces/regions/municipalities i at time t.
RMBsettleit starts to take 1 for provinces/regions/municipalities i from the years that RMB settle-
ment program was introduced and 0 otherwise. Speciˆcally, the dummy variable takes 1 from 2009
for phase 1, from 2010 for phase 2 and from 2011 for phase 3. ProvGDPit and ProvPOPit are the log
value of GDP and population of provinces/regions/municipalities i at time t respectively. CHFXt
and IBt each represents broad real eŠective exchange rate of RMB and 3-month interbank oŠer
rate, b0 and eit represents constant and residual. The hypothesis is same as previous one but with
narrower scope down to each phase of the program. b1 coe‹cient of dummy variable will report the
eŠect of the program and the expected sign is positive.
Table 4 shows the results from estimating Eq. (2). For the coe‹cients of the dummy variable,
they are estimated to be statistically signiˆcant with expected signs for phase 1 and 2. For phase 3,
even the results are estimated to be positive but they were not statistically signiˆcant. This is possi-
bly because of the small share of trade and economy that phase 3 provinces/regions account for.
Going back to ˆgure 3, the trade of phase 3 provinces/regions only account for less than 10 of
China's total trade. With its trade size, one can argue that trade of phase 3 provinces/regions is too
small to beneˆt from the RMB settlement program. Turning to exchange rate, coe‹cients of phase
3 are estimated to be negative for both import and export. The direct translation of the result is that
appreciation of RMB negatively aŠected export and import of phase 3 provinces/regions. The
negative impact of currency appreciation on import seems counter-intuitive but it has been ob-
――
Table 4 Impact of RMB settlement program in each phase
Phase 1 Phase 2 Phase 3
Export Import Export Import Export Import
RMBsettle 0.299 0.504 0.162 0.208 0.110 0.00241
(0.147) (0.241) (0.0548) (0.0496) (0.168) (0.0809)
ProvGDP 0.583 0.586 0.306 0.322 1.238 1.472
(0.0484) (0.133) (0.0711) (0.0631) (0.0707) (0.0747)
ProvPOP 0.144 0.0714 0.0217 0.00492 －0.212 －0.236
(0.0474) (0.155) (0.194) (0.176) (0.0805) (0.103)
CHFX －0.0159 －0.0194 －0.00209 －0.00433 －0.0217 －0.0213
(0.00797) (0.0119) (0.00301) (0.00271) (0.00644) (0.00403)
IB 0.0592 －0.00853 0.0933 0.0947 0.0458 0.00778
(0.0347) (0.0521) (0.0121) (0.0111) (0.0329) (0.0146)
Constant 9.885 11.39 16.94 16.76 －3.722 －10.08
(0.906) (1.927) (0.897) (0.879) (1.016) (1.672)
Observations 85 85 340 340 187 187
Number of ID 5 5 20 20 11 11
Note: The dummy variable takes 1 from 2009 for phase 1, from 2010 for phase 2 and from 2011 for phase 3 or 0 otherwise. Data of China's provin-
celeveltrade, GDP and population are taken from National Bureau of Statistics of China. Broad real eŠective exchange rate of RMB and 3-
month interbank oŠer rate is obtained from the Federal Reserve Bank of St. Louis. CHFX is the broad real eŠective exchange rate, an index
data of exchange rate with 2010 as the base year of 100. IB is the 3-month interbank oŠer rate. Data range is from 1997 to 2016. Standard er-
rors in parentheses. p＜0.01, p＜0.05, p＜0.1
served by Marquez and Schindler (2007). They obtained similar results in estimating the impact of
exchange rate appreciation on China's import and argued that negative impact of RMB apprecia-
tion on import is possibly coming from the importing activity of large state-owned companies. The
usual eŠects of exchange rate movement do not impact these companies considering their large
state-backed capital and constant supply of credit from large banks. The same rationale would app-
ly to the results of interbank rate coe‹cients. Jarreau and Poncet (2010) documented empirical
results that credit and loan allocation by large banks in China is largely skewed to state-owned com-
panies. Under such situation, the interbank rate could be losing its power as an indicator and its ad-
justing eŠect in the market.
43. Robustness check
Alternative breaking point
To test the sensitivity of the baseline results, I use two alternative variables to re-estimate Eq.
(1) and (2). Starting with the total import and export of China, I redeˆne July 2009, the start of the
phase 1 pilot scheme, as the implementation date of RMB settlement program. Thus, the dummy
variable in Eq. (1) will take 1 from July 2009 instead of June 2012 while the rest of the variable
remain the same. The purpose of the re-estimation is to see if the results survive from taking a
diŠerent point of the program. However, this alternative measure cannot be applied to province-
――
13 If the June 2012 is deˆned as the breaking point for dummy in province-level estimation, it will become exact-
ly the same as estimation on overall import and export.
Table 5 EŠect of RMB settlement program over total Chinese export
and import ―Alternative breaking point―
Total Export Total Import
RMBsettle
(2009Q3)
0.0722 0.250
(0.0208) (0.0235)
CHGDP 0.848 0.676
(0.0528) (0.0598)
CHFX －0.00387 0.00263
(0.00102) (0.00116)
IB 0.0256 0.0296
(0.00714) (0.00807)
Constant －2.920 －0.990
(0.970) (1.099)
Observations 3,977 3,977
Number of ID 97 97
Note: The dummy variable takes 1 from July 2009 and 0 otherwise. Data of China's international
trade is taken from International Trade Center with HS 2-digit quarterly covering 2005 to Q2
2017 in USD. China's GDP, broad real eŠective exchange rate and 3-month interbank oŠer
rate is obtained from the Federal Reserve Bank of St. Louis in USD. CHFX is the index data
of exchange rate with 2010 as the base year of 100. IB is the 3-month interbank oŠer rate
covering from 2005 to 2015. Standard errors in parentheses. p ＜ 0.01,
p＜0.05, p＜0.1
level estimation as each phase has diŠerent implementation date and that's the characteristic made
the province-level analysis possible13.
Table 5 is the summary of the results. The baseline results for overall Chinese import and export
survived sensitivity check with strong signiˆcance for both import and export. From magnitude
perspective, the eŠect on export diminished slightly while coe‹cients of imports increased. This is
possible due to the nature of the alternative measure. As the policy coverage of the early phase of
the program was skewed to import, this could explain the diŠerence in magnitude between baseline
results and sensitivity analysis.
Intensity indicator
Another alternative indicator that can be applied to both state-level and province-level estimation
is the intensity indicator. Through the policy path of RMB settlement program, restriction on im-
port RMB settlement was lifted in the very early stage while export was controlled to limited num-
bers of ˆrms until the very last phase. However, these diŠerent policy paths made it possible to
adopt the intensity indicator which is the fraction of ˆrms that were eligible to participate in RMB
――
14 http://www.pbc.gov.cn/huobizhengceersi/214481/214483/214692/2872517/index.html (in Chinese)
settlement program in full extent. More speciˆcally, the intensity indicator is the number of ˆrms
that were allowed to conduct RMB cross border settlement for both import and export over the
total number of registered businesses in the mainland. Local statistic bureaus of each province/
region/municipality report the number registered businesses on annual basis in their statistical
yearbooks. As in detail in section 3, designated enterprises for RMB export settlement started from
365 ˆrms in 2009 and increased to 67,359 ˆrms in 2010, and ˆnally to all exporting ˆrms in China.
Following the deˆnition of intensity indicator, it is calculated as the fraction of ˆrms that were in-
cluded in MDE list that could settle both import and export in RMB and the calculation result takes
between 0 and 1. By nature, the indicator takes 0 before 2009 (before 2009 Q3 in quarterly data)
and become 1 in 2012 (in 2012 Q2 for quarterly data). The beauty of this indicator is that while it
can be calculated at both state and province level, it can capture the progress of the program with
more detail and precision. This is made possible by the list of MDEs that are available in province
and municipalities level released from PBC14. One shortcoming is that the denominator includes all
registered businesses which is not exactly the number of ˆrms that conduct cross border transac-
tions. However, as there is no o‹cial or public data available on the number of ˆrms in China par-
ticipating in international transactions, the total number of registered business would be the best
possible proxy.
Table 6 presents the results from re-estimating Eq. (1) and (2) by replacing the dummy variable
with intensity indicator. The coe‹cients of intensity indicator are statistically signiˆcant suggest-
ing that estimated baseline coe‹cients are robust. The magnitude is even stronger for both overall
import and export possible due to the precision of intensity indicator in capturing the progress of
RMB settlement program and the coe‹cients of re-estimating province level regression with inten-
sity indicator are similarly signiˆcant. For phase 1, the coe‹cients are surprisingly similar to the
baseline results. The magnitude of the impact is smaller for export in phase 2 but again the
coe‹cient of import is very close to that of baseline estimation. A signiˆcant positive relationship is
conˆrmed for export of phase 3. As the intensity indicator captures the policy path for export more
in detail via MDE list, one can argue that the coe‹cient for export of phase 3 with intensity indica-
tor might be more reliable as the empirical evidence. However, again the result suggests import of
phase 3 did not beneˆt from the RMB settlement program which is in line with baseline regression.
―

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Table 6 EŠect of RMB settlement program over total and province-level import and export ―Intensity indicator―
Total Phase 1 Phase 2 Phase 3
Export Import Export Import Export Import Export Import
RMBsettle (Intensity) 0.0994 0.0548 0.255 0.206 0.152 0.152 0.480 －0.0377
(0.0411) (0.0134) (0.120) (0.0978) (0.0575) (0.0579) (0.159) (0.0876)
CHGDP 0.954 1.007
(0.0792) (0.0258)
ProvGDP 0.199 0.360 0.989 0.459 1.220 0.965
(0.0297) (0.0675) (0.0820) (0.0580) (0.0615) (0.153)
ProvPOP 0.417 0.269 0.0101 0.469 －0.195 0.124
(0.0413) (0.0943) (0.0744) (0.122) (0.0721) (0.265)
CHFX －0.00387 0.00202 －0.00880 －0.0136 －0.0175 －0.00844 －0.0328 －0.0114
(0.00214) (0.000699) (0.00668) (0.00520) (0.00324) (0.00308) (0.00694) (0.00528)
IB 0.00427 0.00105 0.0675 0.0250 0.0588 0.0986 0.0513 0.0545
(0.0122) (0.00399) (0.0212) (0.0169) (0.0120) (0.0116) (0.0299) (0.0206)
Constant －4.964 －7.241 15.07 13.70 0.0379 5.567 －2.544 －3.556
(1.395) (0.455) (1.004) (1.396) (0.461) (0.504) (0.926) (1.507)
Observations 3,977 3,977 85 85 340 340 187 187
Number of ID 97 97 5 5 20 20 11 11
Note: The dummy variable takes 1 from June 2012 for total import and export or 0 otherwise. For each phase, it take 1 from 2009 for phase 1, from 2010 for phase 2 and from 2011 for phase 3 or 0 otherwise. Data of China's
total import and export is taken from Internationa Trade Center with HS 2-digit quarterly covering 2005 to 2017 Q2. China's total GDP, broad real eŠective exchange rate of RMB and 3-month interbank oŠer rate is ob-
tained from the Federal Reserve Bank of St. Louis. CHFX is the broad real eŠective exchange rate, an index data of exchange rate with 2010 as the base year of 100. IB is the 3-month interbank oŠer rate. Data range is
from 2005 to 2017 Q2 for CHFX and 2005 to 2015 for IB. Data of China's province-level trade, GDP and population are taken from National Bureau of Statistics of China and statistical yearbooks of each province/region
/municipality. Data range is from 1997 to 2016. Total import/export regression is based on quarterly panel data and province-level estimation is based on annual data. Standard errors in parentheses. p＜0.01, p＜
0.05, p＜0.1
―
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5. Conclusion
This paper is the ˆrst analysis to establish the relationship between the occurrence of RMB
oŠshore market and China's international trade. Estimations were conducted to test the hypothesis
that the introduction of RMB settlement program stimulated China's import/export from ˆnancial/
currency perspective for both state and province level. As the results of two separate analyses on
China's overall import/export and province level import/export, I provided evidence with strong
statistical signiˆcance that supports the previous hypothesis. The results also survived sensitivity
analysis by utilizing diŠerent indicator, suggesting that the impact of RMB settlement program was
solid and robust. While this paper is the ˆrst empirical study to introduce these results, there are
various directions for future studies. This paper did not specify transmission channels for the im-
pact of oŠshore RMB market to be passed through to the international trade. Investigation with ex-
plicitly determined channels such as funding cost or market thickness/liquidity could suggest more
detailed transmission mechanism of the policy implementation. Currency swap line is another im-
portant factor when considering the international use of certain currency. The impact of bilateral
currency swap lines would be another interesting topic to be taken into consideration. From coun-
try and sector perspective, country and sector speciˆc characteristics would also help to bring new
insights. DiŠerent country/sector characteristic such as the geographic relationship of countries
(possibly a gravity-type estimation) and external ˆnance dependence of industries could also con-
tribute to explain the impact of the currency internationalization.
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